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^% 3.^ STI ^2 ^ « 0 >^oll ^ 53 AS, ^.4 xHl^Ml^ 

STI <£^-§; -f-sfl ii/=efloJ ^ ^(Junction) ^flsfl a] e^S)- Junction Leakage* B 

$^1^ °1 ^ol^ Latch-up ^4 7)1 ^ a) 7)^ STI ^2 ^ *fl2 ^°\) 53 

STI ^2 ^ *fl2 4i^/H.Eflol^ ^^ol uflsjc A>Sj-n^5zf ^*fl%M nfl 

§-011 B^l^i ^S^H ^^lfe i^/H.5fl<y Junction ?fl sfl ^ ei 7} 

®0} £211 7)$ 7fl3flAlEii7> t^M O)^*}- 7]^ ^sflAl^^o^ Gate RC 

Delay7> #±s\o] H^l^&l^l **M?;E7> "t^Tfl ^cf. ^ om^, 4^/1= eflo} o] ^ 
4 PH ^ NH4^ Junctional &7j Junction Leakage7l- #^s-7fl £) 

<H Off #Ej]<>] Leakage ^^l*) ^ 5l<H IC ^ ^ dtS-lM- ^1 & 

4. ufle|.EL ^s^s] P1£4 N€^l ^^liLcf cl ^Tfl ^ ^-aI 71 ^ ^-f p 

Junctional *>eJ-x]t11 P« Isolation 7fl*l5M s.^1 Latch-up 

-^-^-a- 7flAlAl^ ^ oio] sj s t^o] ^(Circuit Design Margin)-g- ^ $X^. 

.£ 3i 

mil*]] 

STI , «11 ^ J= ^5}-^- , ^sl-l- ^511 °) *1 . 
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i^l-^-sl^- ^p-S ^ «o Vl ^{STI structure and processing method} 



£ l£- ^Hfl7l#£] £i E ^fl^l^Ei STI *fl2: 

£ 2^ EE cf€- ^2fl7l^^ B^lr^Ei STI ^2: U o V ^ . 

£ 3^ ^ STI *fl2: «o V ^. 

<4> ^-^6. H^^l^Ei^ ^>^-e)s|( Shallow Trench Isolation, STief 

.) ^ ^ tJ-^ofl 3°. 5., j±cj- ^Hl*>7fl^ STI ^2 ^^-t- f-*fl 4i>i/^efl<y 3 

^-(Junction) 7flslW€^£r Junction Leakage^ #^ ^^.E-t ^oji*| 

Latch-up ^|-§- 7fl^A]7]^ STI ^2 ^ « 0 Vl ?Hl €tr ^H^r. 

<5> £ l£- ^Efl^l ^5. ^V-g-slJi gi^ H^^l^E^ STI *fl2 M-El-hH 

^e)^ 7l^r(silicon substrate, 1H1 sfl^ A>s)-ni-(p ad ox i de) 2)-§- =l ^°{| ^ 

^(nitride, 3)-§: ^tb^CE la). ^>-g-^ *fl^-§: -§-*fl STI (4)* <L>1- 



18-3 



10200^^9555 #^ Q*}: 2003/12/19 

^ 71^(1)^- ojl^^fl \H4(-£ lb). ^^S. ofl^l^ ^ofl <i ^Is^C thermal 

oxide, 5)-=r ^^aI^ji zi flofl APCVDCAtmospher ic Pressure Chemical Vapor Deposit ion) 

#-Sj-^(oxide, 6)^- ^^}JL JL^isKDensi f icat ion) ^-8- ^tr^K^ lc). tf-§-°- 
3. CMP(Chemical Mechanical Polishing) ^1^*>J1(£ Id) "H^S. ^^-#(3)^: 

£.5. ^Tlf-o.^ STK4) S.^- n>^l7fl le). o] Jf- Tfl^sq^ rfc^ ^ 

<6> ZLS^M-, ^>7l £ HM ^ 13 21 ^2fl7)#2] S-^i H^^l^E^ ^2:# ^ 3 ^ 7]^ i 

r±7l=Eflo] ^ 7fl3flA)E^7> #7fl^ 7}^°} nfl-f 3 ^ , H3-<ySfl TlH H RC D elay7> ^Tfl 

^-o] ^£}ol Junction Leakage7> ^<H4 IC ^ ^3.^°) ^i-Ml £4. 

<7> rfl^-n]^- ^7fl^-^ ^11999-0061132^1- 3.™*, SOKsilicon on insulator) ^2iQ STI ^ 

SI- ^(cell)^ ia A>o]» %<£X\-% Mfl-u>olo]^^- 7 }ig - o!£^s><^ ^ u f^-8: 

^-JierRr h 0 >^^ ^H^Hr uf, 7)^1 #4i°l£r ol^^H ^8-§- ^^sH ^°1 

^O] ^75}^ ^lol^ ^^5)-£S. s>ZL I^VSf- ^-§- ^Al*><^ nfl# A)-S|.nl. 
^ ^til^Rr SOI 71^ f§s§Z\c$ ^(ptg ti}5L*U 7l ^(^^)^r *i<£ 

-*l?l^r STI -?it *g#*H »Jj-U>o)^^^- o]7]-^- ^ ^Tfl fo S Al nflSA]-^.^ AVJ=Lo)j ^ 
7V £-^1 Sfl^Rr ^ ^ ^ $14. 

<8> £ 2^r ^7l -^fl-Hf-^ ^lS^-fr M-E]-^ ^o]c}. uV^l 7]^-(10) #^1 

oti-^sKKlD^r ^^^(12)^: ^wl*Rr SOI 7}^ ^sKr ^(JE 2a), #7) SOI 7l^ 

i*r£-&) ^l^Sl<^ ol^ -f #£^#4 ^H-i-^Sf^-i- afl^SH B^*l 

(13)1- ^^rxr ^(-E 2b), #71 H^*l(13) tfl^oll ^ sll °H( 14)1 ^SRr ^(-SL 2c), 
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#7l B 31*1 (13) ¥-^2) i#€ 7}% «HM ^^-g- 1-^#^^(15)* *g^*Rr 

^(£ 2d), #71 B31*l# "fl^Hr ^<a^(16)-§- ^*Rr ^(5. 2e)* 1- ^ 
o> nem, #71 *7lH**|«1Mfe Dfls-xv^dD^ofl ^sj-l-oi *2e1^#(12)* ^#*> 
31, ^ 5)1 ol^ (14)1- *§^*Rr ^*113# t#°1 B 31*11- °H-ffe ^<S^(16)# ^ 

1- nfl^l ;M|©H(14)# ^Tl^l ZLcflS. Ji°l = ^ Sl-^o] ^o>^]^ ^ ^ 

i/^-ell^ ^(Junction) ^sfl^l^^^- Junction Leakage!- tfl^- #o]^ ^-s}^ , B3M^ 
si ^-^HrS. ^7}<4 Latch-up ^j-# 7fl*H cl^tb &*fl3°l Sa^. 

<10> 4^1, ^ #7lS+ ^Efl 7l#^ ^ti> c^s). -g-^* «fl^^7l ^ t!" 3-°- 

5., STI ^2: #73-§: -S-sfl 4ii/^efl<y ^(Junction) ^sJHe^s]. Junction Leakage* #^ 
B3!*l^sl ^-^-^£1- ^olol Latch-up 7fl^Al7l^ STI *)1^ *H^<Hl 

^ *}"§-] 

<11> 1^0] ^V 7 } S.^ o. 7l^<Hl 31] -EL 1 ^Sj-^H: ^#*1 ^ ^7} ^ 

<3°) a o V 7 ) ! ^^eVolf ^cAj-J^nKg- Xj JE.fr) # 7l ^4*}^ B3!*l 

1- ^§#*Rr #31; #7) 71^; #Jf ##ofl #3^4 ^} 2 ^stJ-^-i- ^SKu #71 2 

* ^-!4sH #71 B3l*l ^Hl# 'd-S^- ^HAi-I- ^#s>^ #711; #71 7ltt «l#^>oi 

#71 B31*l <8«H af|2]= #5f4# ##^171^ #741; #7l ^3)1 °H» ^TltV ^ #71 
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#1H1 ^8€4. 

<12> C£*h STI ^jL S - i*} <g<*H ^-71 B€*l ^ 

oil iP<m vfl^-ofl A oM b€*1 #7} s^is] 

<13> #7} 7)^*\ ^ ^ ^"g-Jl^Hl ^Hltb *K V £r ^ « 

^cq B>^-3)«]. -^AH-i- SLA] £}- J7 ol^ %2,^ o]0>} ^o\) o}*|) J±4 *$^t>\7\] 

°1« 3<>14. 

<14> £3^"^ ^<>fl 4€- STI *fl2: "o^-fr 44 3J°14. 

<is> £^ 3a°11 ^ 7l#(21)$H sflH. ^>S)-s|(Pad Oxide, 22 )# 

A]7]Jl *fl 1 ^sKKNitride, 23)1- #^4. 
<ie> £^ 3b°fi 3*1^ sfl€^4 <^^-|- -f-sfl HSH^]^e171- «g^fi 

^«(24)-ir ^l*t 1 ^5|-44 sflJE. ^7^}jl 7]*&£r 

r£i/=eflo] Junction ?M ^zHb4. 4^*1^1^ 7l^ 2000A44 

4. 

<i?> cf-g-^-S 3c*fi 5.^*1 ?A*\^ LPCVD) ^AS. TEOSCTetraethyl 

Orthosilicate, 25)» 275 A ^5. ^ $H1 LPCVD^ *)1 2 ^^(26)-i- 300 A ^ 

-£ =5^1^14. ^7]^\ LPCVD TEOScfl^l = 7]^] nj*) ^ 7} ji =l 

*H 4*1 LPCVD TE0S1- ^M^l t^- Si 4. 
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<is> 3d<*11 -%*\% ^(Blanket Etching)^: ^*fl *\AQ ^A^: 

7]&°\ ^s}-^ ^l^^H ^*M*1 (Spacer, 27)^: ^ 

Al?JCf. ol^Tfl ^5flolA^ O] * AV^^Al 71 

<i9> zl £^ 3e°fl ^SH§-^# °l-g-*><^ = 54^ 7l 

£ 71^21 ^S^l Aj-^o^ |H f « o V X ]5l-7} ttfl^-oj] ^>5f^ol ^ J£ 

^<H1 ^Bfls}- ^-o] e]-^^^ ufl&l JEL(Buried) #3|-^(28H ^^Tfl ^H=K 

<20> ^-71 afle^JE. ^^-^ P^ojuj- N ^ a^licf 3 ¥^7ll ^^71^ ^ol 

£>H ^*Rr f^r. 

<21> ZL £^ 3 f^ll 51^^ ^^0.5. s,ttiofl ^3}-£l^ ol^ ^ 

<22> ol * STIS ^^^71 711 3^31 5^ 3g<^l £^ 33*1^ cfl7l<y- sHM ^*KAPCVD)# 

^.2-5. ^>5l-^-(29)-i- ^^r 0 } STI1- ^^(Gap-Fill)Al7l5l JL^£S}-(Densi f icat ion) 

<23> cf-g-J^JL 5L^ 3h^ll 51 °]-t.Vo.S 01^ ii 3^(26)^: *fl7l ^ °.iiL*] STI 

°>^l7ll 

<24> ol * E^^^El7> ^^Tf ?«ElU oj<* Jflofl U-oJ- ol^ ^ c A>5).n1-(22)# ^35^ 

^>sl-5V( screening oxicle)-2-5. *\-&*\<^ ol-g- ^oj(j on implantation)^^- f-*ll °-^l± 
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°\] 2j|^ t^tt ^^Al^cf. n. >1MB ^^°]-(30)# ^%a]7)JL #^e}^-g- 

(32 )# ^#711 ^4. 

<25> cf-g-A^ A>ol^.^ ^S}-l-(Sidewall Nitride)* Ir^^l °ll ^ (Blanket 

Etching)* TllolH a>o1je.^ i3llo}Ai(35)« ^ ^i/£L3l 

^ <3^(33)-g: 1^a1?J4. ^-71 ^/ELell^j ^(33)^ ttflel-^ ^*»H €4. 

<26> zl ^ ^5lA>ol = ( s iii cide ) *l^*r^ ^^A>ol^(34)l- tg^A^lJL 

PMD(Pre-Metal Dielectric) Liner#2f PMD BPSG(Boron-Phosphorus Silicate Glass)#(36)-8: *V 
315. ^3V*1 ^ CMP* !-*fl 71 jl =l t±X\ a>5|.^( capping oxide)* f^t!: 

<2?> cj--§-.°3. ^(contact) afl^^/^l^ 1 **11 €-^*(contact hole, 37)* ^^71 

-H W-Plug* ^ tJ-A] CMP* -f-sfl ^^Al7H ^l^S. ^m(Metal, 38)^* -f-sfl 

^5fl<y, tiioih, ^^vtii ^ce^ 3i). 

Aj-71^1- ^Al^}ofl 0>U|^ i£^0} ^A]^- ^O^X] ^ «^ iflofl^ ^fifl ^-rgo) 

^r*Rr 7l#^-o>o))^ ^>cq ^ai^. 7>^] *H o^fl rfoj:^. ^^o] 7jo]v±. 

<29> ttj-tlH, £ STI ^l^i «o V ^^ i^/£LEll<y^ ^^o] «fle]-E. ^S^Sf ^sfl^l ufl 

£-o)l ^-Eflo] E^zli^ ^ofl^ 7 }s$ i:^/=Ell^l Junction 71^1^7}- 
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1^^-% 11 

^7>3 STI *)2i 

4 ^^.aV^* ^ ^z}-*M H^^ll- ^*Rr cf^l; 

^"71 71 ^71 H^l 5^ ^ofl aflelH ^^17]^ #7)1; 

JL ^S^Hr #7jl# 3£^SRr STI ^2: y o V ^. 

l^tt 2] 

all 1 , 

#7) A>5|.nv^ 225A i-fl*] 325A ^ ^flS <#7) z\) 2 ^^-^ 250A 

350 A ^ -¥-^1 S f^Hr STI *fl2t . 

3] 

^ i ihi 5a<>H, 

^7l iJfM^ Aj- 7l ^ 2 1-^^ ofl%l* #*fl ^*Rr STI ^12 
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<go\ 7}s$ 7fl3t|Al^^7> ^o} #<H«r7fl sqnj 7}^ 7fl sfl a] &1 ^ 2} #^3. Gate RC 

DeJay7> #^£H £^1^5] ^^#5L7> fB^l Tfl £r*. US 
4 P ^ n^^^ Junctional &7l nfi^l Junction Leakage7]- &°1 #^#7fl S) 

<H Off Leakage ^ $d<H IC ^ ^ i^ff &°1 #^ ^ ^ 

cf. zlsIjl yfl&lEL ^s}-^-^ ^ ^Nfl* P^s}- NH^l ^^l-S-Cf -S^l^lfe ^-f P 

^2)- Junction^ ^V^lTll s|<H P€4 N13S} Isolation 7^5^ Latch-up 

S-Aj-g- 7fl^Al^ ^ oiol cl7s><y o> a] (Circuit Design Margin)^: ^ ll Sl^h 
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4] 

*fl 1 %H 9X°\*\, 
Efl* °l-^^r STI ^ . 

5] 

4 1 5A<H>H, 

^-71 H$*M ^ri^l 4i7>Sl ^>i/=eflo1 <3*H 2ols ^ STI *}2i , 

6] 

*ll 1 %H1 &<>H, 
3 -It s}^ STI aflS . 

71 
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8] 

tiVE*11 STI $X°1*\, 

7}&$\ ±*\ ^e) ^"^H S^a^]; 
#7] b$*1 #^H1 ^?[; 
-^oM B$*l ^^-ofl *i<d^; 

#7l §^^1 ^«o)) #7l H$*l^ ^ ^71) «1]^JEL #s)-^M- 5L^>^ STI 

9] 

^-7] aflsl^ ^Is}-^ Bf^^ *g>$^ STI ^S. 

[^^■^ 10] 

*11 8 %H1 &<H>H, 

#7] H^lS] ?Jo|^ ali^l ^7fo] ^^/c sflo] ^ a°l°J STI 
111 

*fl 8 %H1 &<H>H, 

#7] afl^JEL ^S)-^ <y^S}xr uH^JE. ^ ^-4 £3 0)^5} STI ^2:. 
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[51 3d] 
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